In this study, we aim to reveal the nature of the Sloan Digital Sky Survey (SDSS) star: SDSS J100921.40+375233.9, suspected to have an extremely low metallicity We observed this star at high spectral resolution and performed an abundance analysis. We derived the spectroscopic parameters T e f f =5820±125 K, log g = 3.9±0.2, and ξ t = 1.1±0.5 km s −1 . The star is consistent with belonging to the thick disk.
Introduction
Making use of the tables of cross-matched sources between Galaxy Evolution Explorer (GALEX) and SDSS available at the Multimission Archive at the Space Telescope (MAST), we have identified stars that exhibit colors of extremely metal-poor stars. Figure 1 . is a combination of GALEX and SDSS photometry, i.e., a stellar density map in the plane of the NUV − g and z − g colors for a sample of some 200,000 stars and reveals two accumulations of sources: one centered at z − g = −0.47 and NUV − g = 3.7 and associated with moderately metal-poor F and G main sequence and subgiant stars. The second cluster at a similar z − g but at NUV − g ≃ 2.7 is populated by white dwarfs. We have used the g, z and NUV colors of BD +17 4708 to set the zero point of the z − g and NUV − g scales for model fluxes from Kurucz's model atmospheres (Kurucz 1993) . For the photometry of BD +17 4708, the fluxes are taken from Bohlin & Gilliland (2004) . After this calibration, the calculated colours for a similar subgiant in the range of effective temperature between 5900-6400 K with metallicities typical of the thin disk ( 
Observations
High-resolution spectra for SDSS J100921 High-resolution spectra for SDSS J100921 (SDSS J100921.40+375233.9 = HIP 49750 = NLTT 23519) were obtained on 2009 March 15 (two frames) at the McDonald observatory with the 2.7 meter Harlan J. Smith reflector with the CCD-equipped Tull cross-dispersedéchelle spectrograph (Tull et al. 1995) . The spectra have a FWHM resolving power of λ/δλ ≃ 60, 000 with full spectral coverage from 3600 to 5300 Å , and substantial but incomplete coverage from 5300 to 10 200 Å . Table 1 . Abundances of the observed species for SDSS J100921, J171422, and J015717 are presented for the model atmospheres of T eff = 5820 K, log g = 3.9, ξ = 1.1 and T eff = 6320 K, log g = 4.1, ξ = 1.5, and T eff = 6250 K, log g = 3.7, ξ = 4.0, respectively. The solar abundances from Asplund et al. (2009) Observations were reduced using the echelle reduction package in IRAF. We refer the reader to Ş ahin et al. (2011) for details of data reduction.
We determined the heliocentric radial velocity of our target as V ⊙ =−59.3±0.5 km s −1 . A section of the final spectrum is shown in Figure 2. 
Spectral Analysis
The abundance analysis was undertaken with models obtained by interpolating in the ATLAS9 model atmosphere (ODFNEW models) grid (Castelli & Kurucz 2003) and the line analysis programme MOOG (Sneden 2002) . The models are line-blanketed plane-parallel atmospheres in Local Thermodynamical Equilibrium (LTE) and hydrostatic equilibrium with flux (radiative plus convective) conversation and computed with a constant microturbulent velocity (ξ = 2 km s −1 ).
The original sources for the transition probabilities of the Fe i lines are listed by Lambert et al. (1996) . The g f values for Fe ii lines are taken from Meléndez et al. (2006) .
The model parameters were determined using only spectroscopic criteria. Iron is is used to obtain an estimate of log g. requiring that the derived abundance be equal to that adopted for the construction of the model atmosphere for the final set of T eff , log g, and ξ. For details of the spectral analysis, we refer the reader to Ş ahin et al. (2012, in preperation) .
The model atmosphere parameters found for the star are T e f f =5820±125 K, log g = 3.9±0.2, and ξ t = 1.1±0.5 km s −1
Concluding Remarks
We performed the first detailed abundance analysis on SDSS J100921 for 21 elements. A summary of the abundances for the star is given in Table 1 , where the quantities logǫ(X), [X/H], and [X/Fe] are reported in columns two, three, and four.
SDSS J100921.40+375233.9 appears to lie close to ultra-low metallicity ([Fe/H]=−3.5) population track (Fig 1.) , with the fact that the SDSS photometry for the star is saturated. Despite of the high risk, we have followed spectroscopically the target to explore the nature of the star in detail.
On the basis of preliminary results, we report that SDSS J100921.40+375233.9 do not present ultra-low metallicity and is roughly consistent with thick-disk membership.
